Iron-dependent uptake of ascorbate into isolated microsomes.
A preliminary study (J.M. Mata, R. Assad, and B. Peterkofsky (1981) Arch. Biochem. Biophys. 206, 93-104) suggested that chick embryo limb bone microsomes took up and concentrated [14C]ascorbate in the presence of cofactors for prolyl hydroxylase. In the present study, we found that the apparent Km for ascorbate in the hydroxylation of intracisternal unhydroxylated procollagen by endogenous prolyl hydroxylase was approximately an order of magnitude less than the value obtained when enzyme solubilized from microsomes was used with an exogenous substrate. These results are compatible with a concentrative uptake of ascorbate into microsomes. The uptake of [14C]ascorbate into microsomes was confirmed and it required only iron, in either the ferrous or ferric form, and was time and temperature dependent, proportional to microsome concentration, and substrate saturable at 2-3 mM ascorbate. Iron-dependent ascorbate uptake also was observed with L-929 cell microsomes. [14C]Ascorbate seemed to be taken up without prior oxidation, since only unlabeled ascorbate, and not dehydroascorbate, competed for uptake into limb bone microsomes. A functional requirement for Fe2+ in ascorbate transport was demonstrated using the intracisternal proline hydroxylating system. L-929 cell microsomes were preincubated with ascorbate with or without the metal and then external ascorbate was oxidized to inactive dehydroascorbate using ascorbic acid oxidase, which cannot penetrate the microsomal membrane. Samples which did not receive iron during the preincubation received it, along with other requirements for prolyl hydroxylase, in a final incubation to measure hydroxylation. Significant hydroxylation was obtained only in samples incubated with iron prior to oxidase treatment, consistent with the conclusion that an iron-dependent process was required to translocate ascorbate and protect it from the oxidase.